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Table 1. The near isogenic lines with different resistant gene(s) to bacterial blight

Line Gene Line Gene Line Gene

IRBB04 Xa4 IRBB21 Xa2l IRBB62 Xa4/Xa7/Xa2l
IRBBO05 xad IRBB50 Xad/xas IRBB63 xa5/Xa7/xal3
IRBBO07 Xa7 IRBB51 Xad/xal3 IRBB64 Xad/xa5/Xa7/Xa2l
IRBB08 xa8 IRBB54 xas/Xa2l IRBB65 Xa4/Xa7/xal3/Xa2l
IRBBI11 Xall IRBB57 Xad/xa5/Xall IRBB66 Xad/xa5/Xa7/xal3/Xa2l
IRBB13 xal3 IRBB60 Xad/xa5/xal3/Xa2l TN1 Control
IRBB14 Xal4 IRBB61 Xad/xa5/Xa7
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Table 2. The evaluation of disease reaction to Xanthomonas oryzae pv. oryzae'

% infection” Scale Code symbol

No symptom observed 0 HR (highly resistant)

1-5 1 R (resistant)

6-12 3 MR (moderately resistant)
13-25 5 MS (moderately susceptible)
26-50 7 S (susceptible)

51-100 9 HS (highly susceptible)

"The evaluation followed as the Standard Evaluation System of IRRI'®.
“Shown as the percentage of DLA (diseased leaf area / total leaf area) after inoculation.
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Fig. 1. The evaluation of resistance to bacterial blight. (a) leaf-clipping inoculation, (b) lesion length at 14-21 days
after inoculation, (c) the symptom of the susceptible variety TN1, and (d) the symptom of the resistant variety
IRBB21.
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Fig. 2. Breeding scheme of the new rice lines with resistance genes by marker-assisted selection.
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Fig. 3. Physical position of Xa7 and Xa4 ~ Xa21l genes on the Chr. 6(a) and Chr.11(b) of rice, respectively.
(cited from Pradhan et al., 2020)
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Table 3. The markers used for marker-assisted selection for resistance genes of bacterial blight

Linked

Gene Primer sequence Chromosome Reference
Marker
F-5’-ATCGATCGATCTTCACGAGG-3’ Ma et al.,
Xa4  MP1+MP2 11 1999; Arif et
R-5’-TGCTATAAAAGGCATTCGGG-3’
al., 2008
F-5’-AACTTCCTTTCCAGGCTTTCAGC-3’ Chen et al.,
Xa7  RM20580 6
R-5’-TTCACTGAGCCTGAACACATTGC-3’ 2008
F-5’-AGACGCGGAAGGGTGGTTCCCGGA-3’ Williams et
Xa2l pTA248 11
R-5’-AGACCGGTAATCGAAAGATGAAA -3’ al., 1996
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Fig. 4. The performance of IRRI 's lines tested by 3 strains of bacterial blight in the field 2014. (A)1st
crop, (B) 2nd crop. Lesion length shown as the average of 5 inoculated plants.
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Fig. 5. The performance of IRRI 's lines tested by 3 strains of bacterial blight in greenhouse 2014. (A)1st
crop, (B) 2nd crop. Lesion length shown as the average of 5 inoculated plants.
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Fig. 6. The performance of IRRI 's lines tested by 3 strains of bacterial blight in the field 2015. (A)1st
crop, (B) 2nd crop. Lesion length shown as the average of 5 inoculated plants.
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(A)The strain XF89b in 2014 and XE2 in 2015
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Fig. 7. DLA(%) performance of IRRI 's lines inoculated with Xoo strains. (A) Xoo XF89b and XE2 in
2014 and 2015, respectively; (B) Xoo XE12 and XF116 in 2014 and 2015, respectively and (C)
Xoo X(G91 and XF135 in 2014 and 2015, respectively.
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55 2 BAMEEEMIE . DLA(%)3 75 84 ~ 87 K2 98 » FLF> 2014 4F45 1 HfEEE K1 2014 445 1 HAfE
SEEEPEE > DLA 45 5L I9H8 10 5 1% )58 B By 4% O i HS |7 JE - 4588 [ (C) 2 45 5% - IRBB50~ IRBB54 ~
IRBB60 K IRBB62-66 S 2 SPH AR HY 1.3-2.0 » 230 R 4RAVEINE - sheasin =S - &5
IRBB50 - IRBB54 ~ IRBB62 ¢ IRBB64-66 % 6 {1} e 2 2 BUECHAMMHE AR S TE - 58
TEAMEE RAFAYSURME - T TNT ~ IRBBOS ~ IRBBI11 ~ IRBB13 J IRBB14 1l % 2 HIHHRE
DLA » A 523 A MR -

BATRERFSRZ RS ERERERMAIRIE
—  EARZAREEREE

AGERAIF TCS10 x IRBB62 FfEXCAH & #E(T BC,-BC; 2[5 - Bl TCS10 WA HtH
L > HRGE IRBBO2 (1B 3 (BTN N (Xad/Xa7/Xa2 1) Z TR % - FFEECHF, (5 & A
FI MP1 81 MP2 ~ RM20580 k2 pTA248 225 TRSEHE TSR EREE - 735kl Xad ~ Xa7 K Xa21 Fi
AR BB R 3 (BT AR 2 (5G DUTE Ry [ i ¥ 2 F - 2013 £ 2 J/FEaH 69 FRAY BCF, -
JEEE S PRIETTIEIA + 2014 4R 1 JIPEERfR 233 #RAY BCoF, - JEHE 20 BRIETTIEIST + 2014 45 2 JHERH
241 BRHY BCSF, > 5HEEE 17 PRAG(E A E 2EFS BC;FL(FRIU ~ [E ) - 2015 42 H 600 {[& BC;F, {Elfghn
17 [HERR RS RPN B S > Xad ~ Xa7 fr Xa21 3 3 HENE BvA A FEES S HRZ
EEBIRy 2.8% » = R EAY 1/64 > HEMIA Xad B Xa2] [FRFLFYES 11 SR CAR(E =) - mbTIEE
R B A SHATE -

2015 FEFIH BCF, IERFHS TSR PR EE &G 17 (HEA L #iTRE R 12 Ehig >
SNP 7 Bt i — B {8 (L LR 52 0 AT « S 28 17 {18 478 (4R5% © CSBB62-1-CSBB62-17) 2 izl ]
EEFIAZR T R A AL CSBB62-4 75 A it %(84.5%) ~ CSBB62-16 17 A fi7/1(72.1%) Z il TCS10
FENAG » BHEREIAE 3 REAEAEAY 93.75% « HAFEE 2~ 3~ 4~ 59 f 10 SR OASHY P [l{E4
HE 94%DL | 0 5B 11 SEL BR[O {E R EH(7.2%) > Erh DL CSBB62-5 £ 2.1%8%/)N © HEHIA[E]
BEALAESS 11 SR (OBaINY Xad F Xa2] 55y TASEEETSERS (T2 S S (linkage drag)ffyss 24 -
BUDLE [EHE R RAYIE N - 3 A AFE A Xa7 BRI 2 55 6 544 (G HOPI 0GR B ZKHY 44.2% -

HHHEESTEREEREN) H i = # HCSBB62-1/97.9%: i (& fs CSBB62-14190.3% »
A S P EE S SR 95.4% » BERAARAA s EE -
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Table 4. Distribution of individual numbers with resistance gene(s) by foreground selection in backcross

generation(s)
Generation Individual R-gene No.
Year/crop
No. Three Two One Null
BC/F, 69 5 24 25 15 2013/11
BC,F, 233 20 71 77 65 2014/1
BC;F, 241 17 82 90 52 2014/11

R 17 EEAGTHEERZSN 12 W ERE 2 fni AR R B e
Table 5. The recovery percentage (%) of recurrent parent genome among 17 introgressed lines with
resistant genes on 12 chromosomes

Line Chrl Chr2 Chr3 Chr4 Chr5 Chr6 Chr7 Chr8 Chr9 Chrl0 Chrll  Chrl2 Average

CSBB62-1 61.9 97.1 989 975 97.0 584 1.7 942 972 95.6 3.0 99.4 752
CSBB62-2 67.5 98.1 989 990 99.1 599 04 96.6 91.1 982 31.2 100.0 783
CSBB62-3 773 96.6 98.7 974 978 573 342 937 96.7 957 26.0 99.1 80.9
CSBB62-4 83.0 985 985 974 973 569 919 935 972 96.6 4.0 99.0 845
CSBB62-5 754 984 988 979 982 56.8 140 93.7 964 93.0 2.1 99.2 77.0
CSBB62-6 713 956 99.0 976 979 57.0 3.7 951 96.7 943 33 99.3 75.9
CSBB62-7 829 962 99.0 983 985 639 833 931 962 956 2.6 99.4  84.1
CSBB62-8 589 976 986 970 976 643 104 935 97.1 958 3.0 98.7 76.1
CSBB62-9 68.7 97.1 989 972 979 57.6 285 932 963 96.0 6.6 99.1 78.1
CSBB62-10 652 959 99.1 975 979 58.0 33.6 947 965 962 9.3 99.2 78.6
CSBB62-11  61.9 98.7 98.7 972 972 581 355 962 972 950 33 99.3 78.2
CSBB62-12 819 983 953 973 71.0 121 988 264 957 972 3.8 99.3 73.1
CSBB62-13  63.6 98.5 883 979 978 34.6 987 946 972 954 23 83.2 79.3
CSBB62-14 66.7 98.7 882 974 980 292 986 91.8 958 9638 10.2 81.9 79.4
CSBB62-15 46.1 985 774 982 866 7.0 989 918 976 96.1 4.3 66.3 72.4
CSBB62-16 50.0 98.2 88.1 96.6 864 6.8 984 579 977 958 4.0 85.1 72.1
CSBB62-17  79.1 983 80.7 98.1 96.0 135 982 947 96.7 959 33 66.6  76.7

Average 683 977 944 976 948 442 546 879 964 958 7.2 92.6  77.6
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Table 6. The homozygosity (%) among 17 introgressed lines with resistant genes on 12 chromosomes

Line Chrl Chr2 Chr3 Chr4 ChrS Chr6 Chr7 Chr8 Chr9 Chrl0 Chrll  Chrl2 Average

CSBB62-1  96.6 973 99.0 99.0 98.1 96.5 98.7 958 995 97.6 97.5 995 979
CSBB62-2  95.0 100.0 993 1000 982 99.1 993 977 956 964 83.2 100.0 97.0
CSBB62-3  84.0 993 993 989 982 995 61.7 987 978 97.1 71.9  99.6 922
CSBB62-4 967 99.1 992 98.6 98.7 99.5 89.8 96.0 985 962 975 990 974
CSBB62-5 884 99.1 99.6 988 993 994 885 975 988 96.0 97.7 992  96.8
CSBB62-6 793 989 995 989 984 994 951 97.0 981 972 96.7 995 965
CSBB62-7 95.1 993 992 98.6 992 90.7 79.8 964 981 96.0 973 995 958
CSBB62-8 973 982 987 985 985 920 93.6 972 995 96.6 973 993 972
CSBB62-9 835 96.8 995 987 982 99.6 953 97.1 973 963 93.0 997 96.2
CSBB62-10 955 988 99.7 99.1 983 99.8 525 965 986 969 89.6 99.7 937
CSBB62-11 952 994 993 98.8 98.8 1000 495 978 985 96.7 97.1 993 942
CSBB62-12 952 985 947 983 984 951 99.0 985 981 97.6 96.3 993 974
CSBB62-13  74.0 992 87.7 98.7 985 70.8 98.6 972 989 963 97.5 8l1.6 91.6
CSBB62-14 652 99.0 884 99.0 99.0 733 992 97.6 983 972 87.6 803 903
CSBB62-15 953 993 995 992 842 99.7 985 965 995 974 946 99.1 96.9
CSBB62-16 927 985 92.6 99.6 879 1000 98.7 719 99.1 97.1 97.6 874 93.6
CSBB62-17 95.6 99.0 924 989 951 091.0 986 981 99.1 963 98.6 992  96.8

Average 89.7 98.8 969 989 969 944 880 957 984 96.8 93.6 965 954

= EARBRRIRERE

FIF 2015 4 BCsF, IRBEAERTR B 2 HUm B[RV E4S &1 17 (85 A % 0 12 2016-2017 S
HEFTEAUBC:F5-BCsFo) RPREERESD - TRBAURIE 17 (EEA S EHERE 3 PRETIRAYPURIERIR - 4G
B LAt ¥ TCS10 %*zﬂi%ﬁ?u%ﬁ ° HIARIE 2016 255 1 HIE(BCSFs) ~ 25 2 HI{E(BC;Fy) Bz 2017 £
5 1IH{EBCSFs) ~ 25 2 JHE(BCsFe) 5 4 (EHIMEATIR(E/V) - SEFHIR TCS10 BHHERE 3 PRETFRAVIE
TATERIER 4 IR AR 17 EEAZ - RS BEARS EHRERA R GFHA K 1.7) -
BURAFEREEHE%L 3 70 A TS TR SR BT 3 (PTG TCS10 -
FIHH BCsF3-BCsFs Z RN E - Bl 17 (A SNET BAMEETRE 2 HURaE
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(A) BC;F; the 1st crop, 2016 (B) BC;5F, the 2nd crop, 2016
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Fig. 8. The performance of introgressed lines with resistance genes tested by three Xoo races in the field
in 2016 and 2017. (A)BC;F;, (B)BC;F,, (C)BC;Fs, (D)BC;F.

17 {828 A S EH R IRy 52 B S8 e 4 (8 S F R A e L B A (T — BT SRR - 188 CSBB62-3 »
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CSY062036) ~ CSY062039 ~ CSY062041 7z CSY062044 538 it % - HERSZ M 2018 4ERERIFEE I
BRHETTRAS - 2018 A FIRTAICHERS 2 4 (EFfron % ~ 7 (BRI dh £(CSY 022016 ~ CSY031021 »
CSY041028 ~ TNGY105002 + TNGY 105044 + CSY041016 ~ NSY1062012)}7 2 {12 5/ TCS10
Gl 17 SUTCS17)SE 13 (EFFR - 73RS 1~ 2 SATERRME SRR Bk - A PR S (B
FU) - SHIL 4 (EEAGURERZ 80 S B 4 PRERE - RN RN Wi & &
FHRREAT R &) - il TCS10 BEREERPRTT 2 (EHAMFE B AR - 55— B TCS17 R
“FHEHT > fESSDL DLA HITE 2 (EHIfE (4 B 25 MR 4k - 55 1 HIfEREEE bR XGO1 ¥f CSY031021
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(A) The 1st crop, 2018 (B) The 2nd crop, 2018

) ) SR
= XE2 mXF116 u XF135 mXG91 SAES SaE10 BAFDS SGoL

Lesion length(cm)
Lesion length (cm)

E-

Ao Y = Vv & =W F BT O N a8 © = 9 o o T o oa T O N
- IR IR - ; - & ¢ M *F T NS *T o= o
M M S © 8 @ © o © © © © o M M S © 2 9 9 9 S 2 2 © °
r T a2 8 8 8 8 = @ @Wo= & 8] N = & a &6 &6 ~ 6 6 =~ A
Y Y a o o v v v S S ¢ v Y Y a o v v v v S S F ©
S ¥ &2 © © © © © & N~ o © S K © © © © © © O - = o O
I I R - B R I B - T R E R E R EEE
N N LR NN NN LYY R A n NN RN QY R H
O 0 00U UVUULVLOLUUO Z Zz 0@ LU OOV DLOUO0Z Zz U2
[ ¥ ¥ ¥ ¥ = H 4 O * ok k% - Z

&1 ~ 2018 FEiEIE USRI 5 B B R 2 HERERT < (A 1 BIE - (B)&F 2 HiIfE » *&
AVURER Z B %

Fig. 9. The performance of regional trial lines tested by 4 Xoo races in the field, 2018. (A)1st crop, (B)2nd
crop,* the lines introduced resistance genes.
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Table 7. The performance of agronomic traits and yield components in BC;F; lines with resistance genes
to bacterial blight in the first crop, 2016

. .
Line @ em ™ N o @ i)
CSBB62-1 83 27.7 12 168 81 26.3 7,504 109
CSBB62-2 82 273 12 169 80 27.4 5,824 85
CSBB62-3 82 28.8 9 189 84 26.6 7,341 107
CSBB62-4 81 28.7 11 191 85 26.8 7,239 105
CSBB62-5 84 26.9 14 174 83 275 7,025 102
CSBB62-6 82 27.1 10 186 80 26.3 6,460 94
CSBB62-7 81 28.3 10 178 83 27.6 6,952 101
CSBB62-8 81 27.4 12 189 82 273 7,324 106
CSBB62-9 81 27.8 10 171 81 28.2 6,439 94
CSBB62-10 81 27.7 8 173 82 28.6 6,388 93
CSBB62-11 82 27.4 11 168 82 28.1 7,034 102
CSBB62-12 80 28.1 13 171 82 27.9 6,473 94
CSBB62-13 80 26.0 10 190 81 25.1 7,166 104
CSBB62-14 81 27.8 12 190 83 25.5 5,988 87
CSBB62-15 80 27.0 12 189 85 24.9 7,109 103
CSBB62-16 82 27.9 10 162 82 26.1 6,185 90
CSBB62-17 89 26.0 13 170 84 26.5 6,626 96
TCS10(CK) 85 28.5 12 189 79 27.0 6,879 100

*HD: heading date; PL: panicle length; PN: panicle number per hill; SN: spikelet number per panicle; FR: fertility
rate; GW:1000-grain weight.
NS Non-significant among 18 lines by F-test of ANOVA at 5% level.

FH 17 (B2 22 B SR8 ~ 4 (A ED U i e R R R MR B e T S S 45 5> 188 Y CSBB62-3 -
CSBB62-6 ~ CSBB62-8 7 CSBB62-11 5 Z &R0 H#ETT T — P& EL & Is s 2 B it 2 LL#L o piaiihfiehn
BC;F3-BCsFe 55 4 {MHA(E 2 REREHEAE R GET-F1) TR (DIFEH B S 1 HIE A 81-83 K »
$HIE TCS10 5 81-85 K45 2 HAES 5 60-64 K TCS10 £ 61-65 K5 (QUERFEHASES 1 HATES M2 106-118
em> TCS10 2 113 em~ 45 2 HAfE/7 110-114 cm> TCS10 5 110 em; (3)FEERE 1 HIfE/ L 19.2-28.8
em > TCS10 B 24.7-28.5 cm ~ 45 2 BAfES/ L 24.0-27.3cm » TCS10 1 26.2-27.5 cm ; (4)SHEES7A
51 HIfE 9-19 37 - TCS10 1 12-17 37 ~ 5 2 BAfE 10-15 % > TCS10 & 11-14 % ; (SRR 1
HAPE 106-189 1 » TCS10 By 112-189 7 ~ 45 2 HfE 120-157 1 » TCS10 5 143-155 i1+ (6) TS
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Table 8. The performance of agronomic traits and yield components in BC;F, lines with resistance genes
to bacterial blight in the second crop, 2016)

HD* PL FR GW Yield
Line PN SN

(day)  (cm) (%) (€9) (kg/ha) (%)
CSBB62-1 66 24.3 13 118 86 26.1 5,873 109
CSBB62-2 65 24.1 14 124 88 25.3 6,192 115
CSBB62-3 63 24.0 15 120 85 25.3 6,244 116
CSBB62-4 63 24.1 13 121 80 25.2 5,676 106
CSBB62-5 64 24.8 12 131 89 27.1 5,850 109
CSBB62-6 64 24.2 10 120 86 25.2 5,797 108
CSBB62-7 64 24.9 12 126 89 26.7 5,452 101
CSBB62-8 64 24.6 14 125 88 26.4 5,781 108
CSBB62-9 64 24.9 16 116 84 25.6 5,261 98
CSBB62-10 63 25.6 13 130 89 26.4 4,645 86
CSBB62-11 63 24.3 12 130 87 27.5 5,843 109
CSBB62-12 63 24.3 14 141 89 25.6 6,428 120
CSBB62-13 65 24.8 10 132 87 25.0 4,991 93
CSBB62-14 64 24.4 13 116 80 27.4 6,003 112
CSBB62-15 63 23.6 12 116 82 24.4 5,136 96
CSBB62-16 64 25.0 14 140 87 25.1 5,953 111
CSBB62-17 64 24.3 11 150 81 24.4 5,880 109
TCS10(CK) 65 26.2 11 143 78 25.3 5,375 100

*HD: heading date; PL: panicle length; PN: panicle number per hill; SN: spikelet number per panicle; FR: fertility
rate; GW:1000-grain weight.
NS Non-significant among 18 lines by F-test of ANOVA at 5% level.
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Table 9. The performance of agronomic traits and yield components in BC;Fs lines with resistance genes
to bacterial blight in the first crop, 2017)

Line HD* PH PL PN SN FR GW Yield
(day)  (cm)  (em) Ch) (@ (eha) (%)

CSBB62-1  84£0.7" 11244 245403 17+2 119+7 87+l  262+02 7,202 91
CSBB62-2  82%2.8 114+£3  23.5+0.1 16+2 108+4 85&2 257403 7,721 97
CSBB62-3 8342 1104  24.0£09 16+3 115%19 85+2 254404 8,173 103
CSBB62-4  80£0.0  115+2  23.8£0.8 16+3 117+17 821  25.8+0.7 6,503 82
CSBB62-5  83%2.1 115£1 23.8+0.6 16£0 112+8 85+2 264402 7,548 95
CSBB62-6 8114 106£2 19.240.8 16+2 106£6 85+3  26.0£0.1 6,048 76
CSBB62-7 8342 11543  24.0£03 18+2 118+2 83l 26.0£03 7413 93
CSBB62-8  82+1.4 111+4  23.8+04 17+1 107+7 831  25.0£0.6 7,753 97
CSBB62-9  83+2.1 114+1 24305 16+1 112+£9 851  25.9+0.7 7,761 98
CSBB62-10 8314 114+6  24.5£1.1 16+1 12014 86+l  26.1x09 8,077 102
CSBB62-11 8200 1181 23.8£0.3 19+1 108+5 85+2  26.2+0.3 8,078 102
CSBB62-12  80£0.0  115£3  24.8+03 16+£2 118+2 86+l 252404 7,996 101
CSBB62-13 81x1.4 110+£3  243+0.2 16+1 129+8  82+£2  25.0£0.7 7,719 97
CSBB62-14 80£1.4 106£1 23.3+0.5 17+1 1076 82+3  24.9+04 7,138 90
CSBB62-15 80£1.4 1023  23.0£0.4 18+0 11115 85k  24.2+0.7 7,458 94
CSBB62-16 8114 103£1 23.4+0.1 16+1 12114 86£1 24.5£03 7,891 99
CSBB62-17 8407 103£3  23.6£0.5 18+ 124+14 851  25.0:04 8,069 101
TCSI0(CK) 8114 113x1  247+1.0 17+2 112+4 87+2 25010 7,956 100

*HD: heading date; PH: plant height; PL: panicle length; PN: panicle number per hill; SN: spikelet number per
panicle; FR: fertility rate; GW:1000-grain weight.

“Data shown mean =+ standard error (n=3).

NS Non-significant among 18 lines by F-test of ANOVA at 5% level.
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Table 10. The performance of agronomic traits and yield components in BC;F; lines with resistance genes
to bacterial blight in the second crop, 2017)

" .
Line HD PH PL PN SN FR GW Yield

(day) (cm)  (cm) (%) (2 (kglha) (%)

CSBB62-1 63+1.0° 1111 26.8£1.3 14+1 15615 69+4 24.6+0.2 4,952 ab* 110
CSBB62-2 62+1.2  113£1 26.740.3 1442 15415 71+4 23.5+14 5112 a 114
CSBB62-3 60+£1.0 110£2 26.8£0.4 13+2 147413 71£3 23.9+0.1 4919 ab 110
CSBB62-4 60+£0.6 11243 26.9£0.6 1441 150+6 69+6 24.2+03 4,763 abed 106
CSBB62-5 60+£0.6 113£3 26.8£0.5 12+1 147+9 67#4 24.2+0.8 4,732 abed 105

CSBB62-6  62+1.2 11442 26.4+03 12&]1 157+10 70+2 24.6£0.4 4950 abe 107
CSBB62-7 61+1.2 1142 27.44+0.4 12+2 150+9 64+3 24.7+0.4 4610 aede 103
CSBB62-8  64+0.6 113+4 27.3+0.2 1442 15711 6343 24.0£0.3 4467 bede 100
CSBB62-9  63+0.6 1153 27.2+0.6 16+3 146=8 65+1 24.4+0.8 4530 aede 101

CSBB62-10  60+1.5 11441 26.9+0.6 1242 15910 7243 247203 471 aped 105
CSBB62-11  6130.6 11442 27.120.8 13+1 157422 6842 24.6404 4756 aped 106
CSBB62-12  61+1.5 11246 27.7+0.4 13+1 146£12 60+5 23.5:0.1 4300 pedef 98

107

CSBB62-13  61£0.6 11046 26.8+0.1 132 172414 6246 23304 4785 ape

CSBB62-14  61x1.7 10643 26.2+0.5 14%1 154424 59+2 228802 4947 cdef 95
CSBB62-15  62+1.2 102+£3 26.7£0.7 15+0 160+5 S51+5 22.2+0.8 3822 f 85
CSBB62-16  62+1.5 105£0 27.2+0.2 16+2 15213 566 22.9+0.8 4,173 def 93
CSBB62-17  64+2.0 1025 26,6502 14%3 145:12 617 22.650.5 4055 of 90
TCSIO(CK)  61+0.6 110£1 27.5£0.5 14%3 1557 65+4 23.6504 4480 pede 100

*HD: heading date; PH: plant height; PL: panicle length; PN: panicle number per hill; SN: spikelet number per
panicle; FR: fertility rate; GW:1000-grain weight.

“Data shown mean =+ standard error (n=3).

#*Means followed by a common letter are not significantly different by Fisher’s protected LSD test (P<0.05).
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Development of New Indica-type Rice Lines with
Resistance to Bacterial Blight'

Jia-Ling Yang %, Chia-Chi Cheng  and Yi-Chien Wu ’

ABSTRACT

Bacterial blight (BB) caused by Xanthomonas oryzae pv. oryzae has been an important rice disease
in Taiwan. Taichung sen 10 (Oryza sativa L. ssp. indica, TCS10) is recommended the only one
indica-type variety with excellent palatability and high yield by Taiwan government but highly
susceptible to BB. To breed a resistant variety is the most effective way to prevent the disease. The
purposes of present experiment firstly were to survey the performance of 19 near-isogenic lines (NILs)
with resistance genes (Xa4, xa5, Xa7, xal3 or Xa21) from IRRI. The NILs with more than two resistance
genes had superior resistant reaction to BB, and 6 NILs (IRBB50, IRBB54, IRBB62, IRBB64, IRBB65
and IRBB66) with excellent resistance could be regarded as breeding materials to improve the resistance.
In the meantime, marker-assisted backcross was conducted by using IRBB62 as the donor parent (DP)
and TCS10 as the recurrent parent (RP). Each generation from F; to BC;F,, the foreground selection was
based on detecting three resistance genes (Xa4/Xa7/Xa2l), and consequently 17 out of 600 BC;F,
individuals were verified carrying R-gene. The 17 NILs had superior resistant reactions to BB while
inoculating the local Xoo strains through 4 crop continuously, and their agronomic traits and yield
components were similar to the RP, TCS10. Four superior lines from 17 NILs were chosen for the
evaluation of the indica-type rice lines in regional trials. Results showed that the 4 new lines had better
and stable resistance to BB. One of the 4 new lines had the potential to be named a new cultivar and to be

utilized for the rice industry in Taiwan.

Key words: indica rice Taichung sen 10, bacterial blight, resistance genes, marker-assisted selection.
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